In vivo anabolic effect of strontium on trabecular bone was associated with increased osteoblastogenesis of bone marrow stromal cells.
In vitro studies have demonstrated that strontium (Sr) could increase osteogenic differentiation of bone marrow stromal cells (BMSCs). We investigated the in vivo effect of Sr on BMSCs. Thirty-six female rats were randomly divided into the following groups: sham operated and treated with either vehicle (Sham + Veh) or Sr compound (Sham + Sr) and ovariectomized and treated with either vehicle (OVX + Veh) or Sr compound (OVX + Sr). Vehicle and Sr were orally administrated daily starting immediately after the surgery and continuing for 12 weeks. The anabolic effect of Sr on trabecular bone was determined at the structural and tissue level by microCT and histomorphometry, respectively. Colony formation assays demonstrated that BMSCs exhibited higher osteogenic colony but lower adipogenic colony in Sr-treated versus Veh-treated OVX rats. The mRNA level of osteogenic genes was higher, while the mRNA level of adipogenic genes was lower in BMSCs from Sr-treated versus Veh-treated Sham and OVX rats. The effect of Sr on rat BMSCs was reproducible in human BMSCs. Taken together, this study suggests that the anabolic effect of Sr on normal or osteoporotic bones is associated with increased osteoblastic differentiation of BMSCs.